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c ^7X7CVDST'SiH 4 , NH 3< N 2 0^f>^i$tlSifbIft 

^'Jn>i5 0 0 2 a&10~2 0 0 [nm] L<«50~100 [nm] ) 
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U ^(CSiH 4 , N 2 Ofrt>ftmZft2>Mikmt7kmitisV 3>15 0 0 2 b 
5:50-2 0 0 [nm] L< it 1 0 0—1 5 0 [nm] ) CDJP£ (C^M^^So 

*^J6M"T?»iT«lK5 0 0 2 &2Jifliji£LT^Lfc#, lufB,^JK(D#«m^ 

[0 0 8 6] 

Stfi*I5 0 0 3-5 0 0 6^ ^ikmM&ZGirz^mftm*: b-if- 

S^I#I5 0 0 3—500 6<BJP3&2 5 — 8 0 [nm] (#f$.L<l$3 0 — 6 

o[nm]> ©^s-ea^-r*. jeae^frjRc^tciSjettJQiv^^, #£u<& 

i/'J 3>*fet±J/U =2>>f;i/V^.e?A (SiGe) &&&gT*j&tiC1r&£.&\ l \. 
[0 0 8 7] 

»3tMOX^S/*7l/— if— *?>Y AG l/-if-, Y V0 4 U-if-$:MVN^ o 3tl 

3i^rS/vl/— !f-S:Mv^S»-^tt^^/X%JS 
MMffc3 0 [Hz] fcU U— *f-o:*^/^r-MS: 1 0 0 — 4 0 0 [mj/cm 2 ] (fm 
lft{Cte2 0 0 — 3 0 0 [mj/cm 2 ] ) * fc, Y A G U-if- £M V* 

li*©£2iSW&&ffivvt/i/;*&tBMafcffci ~ 1 0 [kHz] £ u l/-if-x*;b 

3 0 0 — 6 Q 0 [mj/cm 2 ] (f$^ftJCt±3 5 0 — 5 0 0 [mj/cm 2 ] ) 

fit(iioo~iooou«], mfut* o o [dm] x*mmzmytLt=. 

(t-^-5f^*) £ 8 0-9 8 [%] H LTfio, 
[0 0 8 8] 

#t^T% Mf^ftl5 003-5006 >f - MSfeil5 0 0 7 

HO-150 [nm] fcUtJ/'j3> &^*f8SfilRT?7g/*'r -5 . *HJ6f!lT tt> 1 
2 0 [nm](Dm2T*mftmtisV 3>MT?^t5. ^ - h £ © J: 
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^XvCVDffitTEOS (Tetraethyl Orthosi 1 icate) £0 2 ££$g 
U KmfrJl 4 0 [Pa] , 3 0 0~4 0 0[iC]i:U SMS (13. 5 

6 [MHz] ) , ntJmm 0 . 5~0. 8 [W/cm 2 ] T'Sc«$-&T^1--5Zli:^ffi^-5 
. 3©<k^tCL/Tf^»S4xSKftS/U3>JRtt, f 0^4 0 0-5 0 0 [r]0i 

[0 0 8 9] 

*lt. >f- hiii5 o o 7±izf - bnm*Mf8,-tz>fc&><7)m 1 <z>#«bi 

5 0 0 8i:l2©#il5 0 0 9 i:&MtS. 1 <Z)#«g 5 

0 0 8 ?:TaT*50~100 [nm] ©/PS iCfl^JcK L> ^2©#fl5 0 0 9 S:W7? 

1 0 0 — 3 0 0 [nm] ©J?$ {CT^^o 

[0 0 9 0] 

T ajglte^Ay T a<D#-tfy h £ A r T*X^° y # 3 £. iZ i: U ^ 

iStS. r©^, ArJCjg*©Xe>Kr SriD^Sh, T a m<Dft3fo±l *M 

m& 1 8 o t/t Qc«]gan?*yy- h*fiii: , rsjcti^i^s-eS)-s. «^©t a 

jm&^-rSfcfttC, T aOaffitCfiV^SflUtSr^oS-fb^V^yi/S: 10-5 
[0 0 9 1 ] 

mze-yyitzyrxry (wf 6 ) &Mv%sSftcvDarT?Jgj*i-S£fc ; bffi# 

$ <-TS^i:-r'(B«tn:^S'ffcS:BISi £:#a}5fc£2)\ tc^^ if^^M^jt:^ 
Si^, iS9 9. 9 9 9 9 [%]<Z>W*-^y N&JIV^ S e>JC*KIR«ftC«Cffltf 
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sf59~2 0 [n Q cm] £H3!-t3 3£#m5fc3 0 
[0 0 9 2] 

^mmrnvit. ^i©#ii5oo8^T a< mz&mmms o o 9 % 

WtLfc^ #{C^$tl-T, V^-ftl^Ta, W, Ti, Mo, Al, C u & E 

&e>m an t=. ^m. & t± mmftm & tts l < ttfl;^44>#» 

* LVNt>(Z)h ITtt, fgl <Z>*»«EI5 0 0 8 Srgffc* (TaN) T^J^U 

, ^2©#SH5 0 0 9 5rWtt5l^fcf , $& 1 5 0 0 8 Srgffc * 

(TaN) T?7gj£U ^2©#ti5 0 0 9 & A 1 iltSl^bt, ^ 
1©2»®B|5 0 0 8 &&it*y*JU ( T aN) VJ&f&l,* ^2©^*J^5 0 0 9 

[0 0 9 3] 

I/*;* MCfcST** 5 0 1 0 &Jg/*U *ffi&tfBBMIS:7g/ifc-rSfc«> 
©|g 1 ©aiy-f-^^^aaSrff "5. I C P (Inductively Coupled PI 

asma: ft^Jg^^^XT) X ^Ss&fljvx, X y ^ > VftjlT. tC C F 4 £ 

Cl 2 ^j|^U 1 [Pa] (Df±j]'VZ24 J]/M<DMMlZ 5 0 0 [W] CD R F (13. 5 6 
[MHz]) «;&&taALT:79Xv&£j*LT*Te>. (tt^f-i?) ICfc 

100[1]©RF (13. 5 6 [MHz]) f^^^AL, HSCWKl^© S BA>f TX 
«JBE&miD-TS. C F 4 i:C l 2 &8^Lfc»^k:fcnvJ&&tfT afflSfcfcHSSK 

[0 0 9 4] 

£iz& y, SSMKiPPJn-rsA^ rxmjE«)Ss&*tcj: y$i cozgmjf&tflg 2 © 

h^m±lc^?t§:^^-^i:^<x^5 L >^^-^fe*tci± % 1 0-2 0 [%] 

>$ltf)3§#U£te2~4 (f^&JCW:3) T*fe£tf)T% - A* - x y ^ > ^ #131 fC 
«k y> Mft^bS^fcJ/y 3>K*«»ffiLfcffi»i2 0-5 0 [nmlg^Xy^V^Stl-6 
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m& bf&zm i (Dmft&mnm 5011-5016 cmi <Dmnm 5 0 1 1 a ~ 

5 0 16a ^^2CD#«M5 011b~5016b) &7M^5o Z<D£.g. >f 
- h,^Jl5 0 0 7fC£^Tte, ^l©M0iil5 0 11 — 501 6VWt> 

ti&^mmzz o~5o [nm]mmx.y^^?znm< te^t~mmtfj&&znz> 0 

(01 0 (A) ) 

[0 0 9 5] 

F-^&tf^miK-XiS: 1X10 13 ~5X1 0 14 [atoms/cm 2 ] £ U ;Dn5£tt 
6 0—100 [keV] £ bT?f 5o NI £tf-£-T S^M^TtfH £ bT 1 5^{C 
M-T^tc*, JUMftJlCteU > (P) Ztclttitm (As) ^^liU 
y (P) £fflVN&„ ^(Z)^. ^E«Jg 5011-5016 ^NS§:Mt 6^*fi 

ftTcaHtc^r-rs-r^^ eafi#»icisi(3D^*Bft««5 017 — 502 

0 #7£/&£;fl6 0 H 1 <D^>Wfaffl& 5017 — 5020 ti 1X1 O 20 — 1X1 
0 21 [atoms/cm 3 ] (7)a^H^NM?:^^-rS^M^7t^$:^n-rS 0 (010 
(B) ) 

[0 0 9 6] 

miO (C) Ka^i^lC, l/^^ h^^^ttl^^L^VA^^, f 2© 
x-/^>^#tjg£fT xy^^y#;U;:CF 4 £:C l 2 £:0 2 £:£javv WHS: 

MM 5021 — 5026 (Hi (DmMM 5 0 2 1 a — 5 0 2 6 a £H 2 CD#ttJS 
5 0 2 1 b-5 0 2 6 b) S:^t8. >f- hflfiMI 5 0 0 7 JCfcH 

Ttt, jB2©^©^mS5 0 2 1 — 5 0 2 6 ^a*>iX«5 V^^liS £ tC 2 0 — 
5 0 [n«];g£xy^>dfS*l,|S< fco 
[0 0 9 7] 

Wl^TalOC F 4 hC 1 2 ©«-£#:*K: J:SXy^>y£j&«:, 
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mz-m<. f©ft!!0WCl 5 , TaF 5> TaClgttlfggTftS, t£oT. C 
$i^;tf;Uc^4(D0 2 $:Mii-££C F 4 i:0 2 MLTCOi: Ftc&y, 

y5SS©*»itIt±^«;^- T a teWlCJtKLTSMfcSft^f ^©"e, 0 2 & 

xy^>^^c^£f££3£#^fg£&y wm©xy^>^^£^ aj^j: y 
[0 0 9 8] 

fbt, 01 1 (A) JCa*-TJ:3tC»2©K-£>y*&3&fTe>. i<B«£\ 

##-r*^3MS«>7C^S: K-tT>^-r«. ixH #Ditmj!±S:7 0 — 1 2 0 [keV] 
£U 1 X 1 0 13 [atoms/cm 2 ] © K-X*-efTV\ Hi 0 (B) T? 

^tt, i2 0M©itl5 021 — 5026 &^>6^7C'SltC*f ^3 VX ^ £ b 
TffiV^ H 1 <D#«Ji 5021a — 5026a (&TW©1£«©4Mi*#Jf Cfc**fi 
«>7C^»iDStl«J:^tC K-tT>^-r«. r^lt, ^2 0^1^5 0 2 

7-5 0 3 1 jWg/*<**l5. 3<Z)H2©^M^fI^c5 0 2 7 — 5 0 3 1 fC»£ 
tlfcU > (P) ^1CD^«M5 021a — 5026 a (D^-^-^(D 

m&izv£^xm j pfrtemm43mt:mLx^&. ii^ti5 0 2 ia~ 

5 0 2 6 &<D-r-rt--M£.m.te&¥&{bMlZiB\i<X* ^lffliM5 0 2 1 a — 
5 0 2 6 aCD^-A-aJcOSBaUA^WffltftClRl^oT^, *«4&m«jWE< o 

[0 0 9 9] 

ail (b) (c^-r j:e)fcm3(Z)x^^>^gi$:=ff e> = Xy^>$r 

tf^UCCHFgfcMvv Mf.ffi-f *>x-/^>**& (RIE&) Srfflv^Tff^. 
fg3 tf)x-/^> ^SfC J: »J, H 1 CD#«M 5021a — 5026a (D-r-rt- 
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<D3Lv^y>fMmiZ&^T. ^3CD»ii!5 0 3 2~5 0 3 7 ( 
m 1 (DMMM 5 0 3 2 a~5 0 3 7 ai:f 2 0D^«M 5032b — 5037b) 
Sr^"T4. tf- h*ft»ffll5 0 0 7lC;i3V*TfcJ:, H3(DM0DStI 

5032 — 5037 T*S*)*l&^ff $c&£ ?> IC 2 0 — 5 0 MiSx^f 

[0 10 0] 

f 3©X>yf >^HCJ:oT, I2®^tl^5 027 — 5031 (C;}3^ 
il©#fl5 032a — 5037a tl&^2Mii^5 0 2 7 
a~5 0 3 1 aL Hi (D^F^Mc £fg 2 ©^MM^c £ ©KKBSg 3 (D^mWl 
&4£5 027b — 5031b 3 
[0101] 

f it, 011 (C) tC^<fc-5lC, Pft^;i/STFTMf5|^ 
#Jg5 0 0 4 {C, ||l<Z>#m§ff£l£i£<Z>2g*M(£>3|4 O^ftfrfeMgc 5 0 3 9 — 5 
0 4 4 Sr^jsR-TS. 13 5 0 3 3 b £^M#/7GitlC*f £ * 

T§:^t5^^l5 0 0 3, 5 0 0 5, #SF$t»5 0 0 6fiJ:tfS» 
5 0 3 4 ttU*?;* hVX^ 5 0 3 8 t^ffiS:«ai.Tfe<. ^Mftl^5 0 3 
9 — 5 0 4 4 tCti^tl-?nM*S?8S - ?*U >#Ml£*lT^£7bv (B 

2 h 6 ) \?-7mx*Mf&L. zv^irncDMmz&^T&yfiHmm 

m& 2 X 1 0 20 — 2 X 1 0 21 [atoms/cm 3 ] £ j; iC^ 
[0 10 2] 

ift!tl^S^3fflM<Z)^Sl5 0 3 2, 5033. 503 5, 5036 # 

>f-MIi:Ltilgt5 0 5 0 3 4 ttMCDV-^Hi: l/t»IBt 

5 o 3 7 izmmmmt vxmm^^> a 

[0103] 
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«£, Sfett^bfy Kif-v;bT--;i/^ (RTAS) &iaffl"r«ifc««m3RS. 

^r--;^TM«^a^^i [p P m]j^T, #su<w:o. i [ppm]je*r©s*# 

B^C*T*4 00~7 0 0[r], fS^lftlCtt5 0 0~6 00 [TC ] T?ff O & © T* & »J 
, *ii«T'»5 0 0 [TC]T*4 WWMfo. fefe'U ^3©M©iS 
15 0 3 7-5 0 4 2JCffl^fcffi3»*t»*«l!fttCSVA|B^JCtt, 

[0104] 

£<d{C, 3 — 1 0 0 [%] ©^^^-g-ti^H^cp-e, 3 0 0~4 5 0[TC] tl~ 
[0105] 

&V^> »1-CDJSISI«5»JR5 0 4 5ttK-ffcMft5/U 3>JR^f> 10 0 — 200 
[nm](DjS$T^^-r-5c -e(Z)_LK:^«Jfi»4S>#»^ ?>^S^ 2 <Z)ff|3MfiJftBg 5 0 

[0 10 6] 

fit, «g»@»siJtcfe^TA^^ji©v-^ifi«fc3>*^ h&Bfc-t 

ev-XM5 0 4 7, 5 0 4 8, >f«i:3>*i' SSr^tSKl/'f 

«5 0 4 9 Mf5 o HfsRaPlCfcV^W:, IOT5 0 5 0, Ml 

«I5 0 5 1, 5 0 5 2 $r^^-r-2> (012 (A) ) . IOgIH5 0 5 0 fC 
cfc»J, V-*te-£i»5 0 3 4 W\ B3RTFTfcm&WfcigjR#7gJ*3*l5. 

, mmmms o 5 2&as#^stti»y^®&© : fe6!>-c&5. 

[0 1 07] 
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[0108] 
[0109] 

[0 110.] 

j&v*t, ®i2 (b) ffl»7^f-f h u ^^as^ifet, t?tj 
•f^ b v ? xmffi.±izmmm5 053 zm-f&is^tfyyf&mzfioo 
[0111] 

I5 0 5 5~5 0 5 7, ;f- A- n - h M 5 0 5 8 ZMf&-t£o iJ^-yjJl* 
-IiiTFT©±^7?ffe(Z)A7-7>f;H-l5 0 5 5 ^ - 7 ;b 

[0 112] 

ilii 5 0 5 0 {;^t)ttife©j!j7 - 7 ^ - 1 5 o 5 5 , 

ffliJ7-7^b^-l5 0 5 6, ;i/^-JS5 0 5 7 £ 

iir l 1 ~3 [(im]<DmzTm&-tz> B ^tutmytaun^m^. 
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-M5 0 5 8©f$ 1—4 [fim] Z^M? Z Z\ £ iZ £ »J 2 — 7 [jbb], #£L< 

nnW&ttLl&V&ttttm^vv M5 0 5 8 

[0113] 

&mmM±iz&mtf&? zoizmfaMfos o 5 4±{c@gg-r&£&vA 0 *g 

S&leI8&as©T FT±lC^©&«£ii?;fri±T*^-if £#fr««5 0 5 4_tJC@Eg 

*IHifcg Kl^-f <te)lCLTiB«L/T%KVN 0 

[0114] 

^--A-n- hM 5 0 5 8 *m&.i,t=.®.. nnwms 059 *rt$--yym 
j&u @BfpiM5 0 6 0 ^m-^Lf^^^yv^m^n^o 

[0 1 1 5] 

fit, s^^igi&nis&gp^fig^tifer^^^ :/v h y #*as«fc*fi*ra£ 

«£:fc2/-;i/3&5 0 6 2 T-JUr U .^te^S. £/-;i/£U5 0 6 2 tC fct 7 4 =y - tfSA 

Sfiy e>*i*. -e©^, SSS©ri{:iM»5 0 6 1 &jiAb, ilLhftl ( 

HaHff) {CJ:oT^±{C^ih-r^o WiMiWm 5 0 6 1 JCte&#<0?Rfi*m£:ffl 

^*u*&v^ 3© cfc-^icL/Tig i 2 (b) ic^-tt^t^ h y 

[0 116] 

tt5T FTli h*tii&£oT^3;&\ d< hA>f- hiiji^T F T J e>^• 
[0117] 

b-T, 75*7? 9 ^f>i/^li, #e7*g«&Wtf> 
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*><d zfem-? z> r n iz j: o x ibmmtfssmT'&Zo 

[0 118] 

mmmi o] 

[0119] 

^yfeM9{Ci£*,\ ®19 (A) lC^t7^f-f^7hy^^Ii (012 (A 
) fctfUfrTS. JBV^T, ^3®S«!5 2 0 1 i:bt > ^fHgig£7£ 

-So H£fS1S5 2 0 2 £ ITit Al, Agfei^ttSE £ W£ *l £ 
[0 12 0] 

-jj. Mfomms o 5 4 zMM-rz. Mfamfas o 5 4 ic&, ^jgflucasv* 

Tte*fft«M5 2 0 5 £A#-->^UT7£f£LTV^ 0 2fr|Rl«;ffi5 2 0 5 l±, 
[0121] 

, TFT«|J^CDjlS3tK«:3l(EtaS*lRi:'t-6 2lSv>. 
[0 12 2] 

^7 S U ^^S*J3J:tJf^lRlli*tC, @B|pJH5 2 0 3 £ <fct>* 

5 2 0 4 &MI, ^^yymmznoo 

[0123] 
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Wl£Z*/-)IM5 2 0 6ti^t)tS 0 i/-;i/U5 2 0 6 tctt 7 -< ^ -^IA 
£*lT^T, Z.<D7-{ 5- ZX^-VIZ iot^- &R3Pg£f£oT 2 
Kr»J^;fo1i:*>*lS. MH«<0iaK: 5 2 0 7 £fit&f ( 

H^iti 2 ) lZ&^T%±lzMift& 0 5 2 0 7 Kl &J8 

[0124] 

^i&Wcfc^rti, #^*S«k:iss>1', -J^ttvZWtk. 

o 

[0 12 5] 

[0 12 6] 

[H»J 11] 

SB'BtHII&i: IT^^f-f y^a^^U (Static RAM : SRAM) SrfflV^TfilJERbT 
v^fctf, 3B1*IBK&ttSRAM©#K|«5£3nfcv^ #$8Wa>Maa*SSfB<Z>H3li 
gPfC^/gpTig £1311 Sift f&fC^-f y^I^t'J (Dynamic RAM : DRAM 

) ^tf&tf^ftS. 
[0 12 7] 

se>ic #jcH^Lftv\^, ffi©^©fH'isiai?&i: lt, s&amfM^y (Fe 

rroelectric RAM : FRAM) feffJM LT*»W©?RM^SIfi©lffl3jlSPS:«^ , r S 
iilt»oriBTf**. FRAMU S RAM^DRAMfcW^©*#&#3&K&^ 

[0 12 8] 

mmm 1 2 ] 
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[0 12 9] 

I^fftf^Wbtl-S. -etlfc©— <W&01 5£J:a*01 6 (C^-r o 
[0 13 0] 

015 (A) fcfcBMS*f&T»&y, ##;2 6 0 1. W^ffi^rSP2 6 0 2. W^A 
#BP 2 6 0 3, 2 6 0 4, fifctfs* ^>yf 2 6 0 5, 7 >Ti~ 2 6 0 6^5) 

auRSftTuSo #$&i5!«^as2 6 0 4 icjaM-rsrfctf-ess. 

[0131] 

015 (B) litf^** U, 3£ft2 6 11, ^^g[S2 6 12, W^A 

ij§P 2 6 13, tfttfs;* ^f>yf 2614, Ay -r U - 2 6 1 5 , 2616^ 

f>^ot^-5„ *^wt±^»2 612 izmm-*2>z.nrfx*%2> 0 

[0 13 2] 

Sis (c) tt^/W;i/:3>i^:2.-*&5v^iifc^ff«^5fcT?* y, ##2 

621,*^ vgP 2 6 2 2, ^#3P 2 6 2 3, i£fM-f 7f 2 6 24, 3t^#P 2 
6 2 5T'^^4XT^S 0 *»Wtt^SP2 6 2 5 ICSM^" & Z. t tfT* £ -5 . 
[0133] 

015 (D) te'Xy K7^> hfYX^b>fTfft»J, 6 3 1, 3t^gP2 

6 3 2, 7-AgP2 6 3 3 *l§^«*^gP 2 6 3 2 iCMffl f£ 3 

[0134] 

015 ( E ) \%t U ¥T'$> y , 264 1, J* kf- # - 2 6 4 2 , 2 

6 4 3, 5fiS2 6 4 4, ififilMfi 2 6 4 5 *gT*Mm-£ tlS . *»Wtt*^SP 
2 6 4 3 (C^IMf £3 t^T'tS. 
[0 13 5] 

015 (F) l«*it'S)y, *#2 6 5 1, *at«P2 6 5 2, SBfit^ 2 
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6 5 3, i#^>f>yf 2 6 54, T 2 6 5 5 tlX & *) , ^-7= 

(MD) ^DVD (Digital Versatile Di s c) (C 

tt^fflJ2 6 5 2lC^ffl-r^di:^T'^-5o 
[0 13 6] 

016 (A) tt^-y-^;i/=2>bTn-^TS>y, *#2 7 0 1, H^A^J§|S2 

7 0 2, 3t^gP2 7 0 3, ^-jK-K2 7 0 4T»«I«S*15. *fg^tt^^SP2 
7 0 3 izmM't&Z.t.ifi'Vg&o 

[0 1 3 .7 ] 

016 (B) t±^ , ^^9AS:gB»LfclB»^SE#S:Mv^S^l/-^-7?*»J, 
#2711, ^g[5 2 7 1 2, 2 7 13, SBft&ft 2 7 14, $f|£ 

^^f«yf 2715tM$tl5 0 iflDSSS bt D V D (D i 

gtial Versatile Disc), C D^fcMW ^sS^M^IBft® 
Mt^-AW^*-* v hZftoZ£tfT*g£ B #*BtBtt*a*fflS2 6 1 2(C 

[0 13 8] 

016 (C) Ji^S/^l/^^T'&U, ##2 7 2 1, ^3P2 7 2 2, g^HB 
SP2 7 2 3, g|fts*>f y^2 7 2 4, (0i^L&V^ "eilSSnS. 

wtt*^W2 722 tcaua-rs^fctf-e^s. 

[0 13 9] 

016 (D) tetfHBCD'Sy KV?> hf-fX^l/^t'fetJ, 3t^gP2 7 3 1, 
/*>Kffl$2 7 3 2T*«Sft«. 2M8l?itt*3*fflS2 7 3 1 JC$gJB"r*;i 

So 

[0 14 0] 

1 3 ] 

■f SS^JCtt, CPU2 4 0 6<Z)B&^fg-5§-#UIIIJI&2 4 0 7, VRAM 2 4 11 

^Sfl^fc^T'^LT&So 3>hD-724 1 2(iCOGt«i 
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12 4 1 3 IC^tLT&i^U ^a*£SSl*»lC— ttJgjfcLTfcJ:^. 025, 

«|g &#iLT? £ 3 © W7? # S . 

[0141] 

[02] &&W(Dwm*m^xmmZfiof~to<Dv-xmm&mmm$&(Dm 
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